Although the vast majority of the human genome is devoid of protein-coding capacity, we now know that amidst the ''dark matter'' are an estimated 10,000 to 200,000 long noncoding RNAs (lncRNAs). This Select highlights recent insights into the regulation of lncRNAs' expression and their unique roles.
Transcription versus Transcript
It has been speculated that some lncRNAs merely represent by-products of transcription and therefore have limited specific biological functions. The catalogs of lncRNAs in human ESCs presented by Sigova et al. (2013) elucidate their genomic origin and regulation. The majority (89%) of lncRNAs species are associated with the promoters, enhancers, and bodies of protein-coding genes, among which a surprisingly large fraction (65%) originate divergently from regions near the promoters of active coding genes. In addition, changes in transcription of lncRNAs and their neighboring coding gene pairs tend to be coordinately regulated upon ESC differentiation. Together, these results suggest that divergent transcription regulates lncRNA and protein-coding gene pairs throughout the genome. However, whether a lncRNA exerts its function through the RNA transcript itself or the act of the transcriptional activity of the lncRNA gene remains unclear. Latos et al. (2013) provide mechanistic insights into how a paternally expressed 118 kb lncRNA, Airn, silences in cis the paternal allele of Igf2r. By genetically shortening Airn transcripts and repositioning the Airn promoter, the authors assign the Airn repressor activity to a 4 kb region overlapping the Igf2r promoter. Strikingly, replacing this 4 kb region with a Tk-neo reporter gene that lacks any nucleotide or structural similarity also preserves the imprinting. These data support the transcriptional interference model whereby Airn transcription per se, but not Airn lncRNA products, suppresses the Igf2r promoter by reducing the recruitment of RNA polymerase II. Interestingly, silencing of Slc22a3, which is restricted to the placenta, in this imprinted cluster depends on the Airn lncRNA transcript recruiting a histone methyltransferase, revealing that one lncRNA has evolved diverse mechanisms to regulating gene expression. Sigova, A.A., et al. (2013) . Proc. Natl. Acad. Sci. USA 110, 2876 -2881 . Latos, P.A., et al. (2013 
Lnc'ing Yin and Yang
A growing body of evidence in both plants and animals supports the notion of target mimicry, known as the competing endogenous RNA theory, in which mRNAs, transcribed pseudogenes, and lncRNAs influence each others' level by competing for a limited pool of microRNAs. For example, posttranscriptional expression of the tumor suppressor PTEN is regulated by a PTEN pseudogene (PTENpg1) through its microRNA sponging activity. Johnsson et al. (2013) identify two PTENpg1 antisense (as)RNA isoforms, a and b, that regulate PTEN with opposite effects. The cytosolic b asRNA interacts with and stabilizes the PTENpg1 sense transcript, further enhances microRNA sequestration, and ultimately upregulates translated PTEN. In contrast, the a asRNA stays in the nucleus and acts in trans at the PTEN promoter, resulting in the recruitment of chromatin regulators and the epigenetic suppression of PTEN transcription. Thus, these findings establish a bimodal mechanism in which a pseudogene regulates its protein-coding gene counterpart via the interplay between sense RNA, asRNA, and microRNA at both transcription and posttranscription stages. Examining the hypothesis that emerged from this study, whereby the switch or crosstalk between a and b asRNA isoforms balances the functional output, will shed light on the intricate PTEN regulatory network and tumor biology. Johnsson, P., et al. (2013) . Nat. Struct. Mol. Biol., Published online February 24, 2013 . http://dx.doi.org/10.1038 /nsmb. 2516 .
Super Sequestration
Both pseudogene transcripts and lncRNAs have been previously reported to sequester microRNAs. A pair of papers now add circular (circ) RNAs to this list. A circRNA, named ciRS-7 by Hansen et al. (2013) and CDR1as by Memczak et al. (2013) , is expressed in neuronal tissues, harbors approximately 70 microRNA-7 (miR-7)-binding sites, and provides a platform for trapping the miR-7/Argonaute complex. Its ''super sponging'' capacity antagonizes miR-7 activity. As shown by Memczak et al., the heterologous expression of ciRS-7/CDR1as in zebrafish embryos recapitulates the miR-7 depletion defects in midbrain. Interestingly, miR-671 interacts with ciRS-7/CDR1as, and unlike miR-7, the interaction induces the endonucleolytic cleavage of ciRS-7/CDR1as, offering a potential destruction mechanism to trigger the release of the miR-7/Argonaute complex from circRNAs. Hansen et al. further report that another known circRNA, which originates from testis-specific Sry gene, can act as a miR-138 decoy, suggesting the sequester effects achieved by circRNA are a general phenomenon. Indeed, comprehensive transcriptomic analyses by Memczak et al. reveal that thousands of circRNAs are derived from worm to human genomes. Their cell-type-and developmental-stage-specific expression patterns and sequence conservation suggest that circRNAs form a novel class of posttranscriptional regulators to compete with other RNAs for microRNA and protein binding. Hansen., T.B., et al., Nature (2013) . Published online February 27, 2013 . http://dx.doi.org/10.1038 /nature11993. Memczak., S., et al., Nature (2013 . Published online February 27, 2013 . http://dx.doi.org/10.1038 .
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PTENpg1 antisense RNA nuclear a isoform suppresses PTEN transcription, whereas the cytosolic b isoform upregulates PTEN translation via the PTENpg1 sense transcript. Image courtesy of K. Morris. ciRS-7 sequesters and inactivates miR-7 but is resistant to miR-7 regulation due to its circular nature, whereas miR-671 cleaves ciRS-7, recovering the function of miR-7. Image courtesy of J. Kjems.
